Sedimentation velocity analysis of amyloid oligomers and fibrils.
The different aggregation states of amyloid oligomers and fibrils have been associated with distinct biological properties and disease pathologies. These various amyloid species are distinguished by their different molecular weights and sedimentation coefficients and can be consistently resolved, separated, and analyzed using sedimentation velocity techniques. We first describe the theoretical background and use of the preparative ultracentrifuge to separate amyloid fibrils and their oligomeric intermediates from monomeric subunits as well as the factors and limits involved in such methods. The approach can be used to monitor the kinetics of fibril formation as well as providing purified fractions for functional analysis. Secondly, we describe the use of analytical ultracentrifugation as a precise and robust system for monitoring the rate of sedimentation of amyloid fibrils under different solution conditions. Sedimentation velocity procedures to characterize the size, interactions, and tangling of amyloid fibrils as well as the binding of nonfibrillar components to form heterologous complexes are detailed.